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^ <y ^r^ofl 4^- v\)5.Z) 4i*Rr 7]-<i#o.S. 5]^ *m^4, ^ 

^^-5- *)12^, ^ *Hl^^ ^2^^ A>o}ofl JE^S]^ ^o]S_ ^l^^-o] 
£ 7b 
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1020030023213 <£t\: 2003/5/29 

^ 7>^-*V ^3}- t>lla.s] ^ zl ^12: ^{Phase change memory 

element capable of low power operation and method for fabricating the same} 

£ la ^ £ lb, 5- 2a ^ 5 2b, 2 3a ^ 2. 3b, 2 4, £. 5a ^ 2. 5b, £ 6, 
2 7a ^ 2 7b^r ^ll^MHl ^ pflsis] ±7} ^ ZL ^flS «]-^# 

£ 8a ^ £ 8b^r -g- *fl2^*HH 2] tr A o v ^sf "11 2 3 i*} ^ zl ^12 «j- 

^ "115.3 di*H ^ 31-2.3., ^-§1, ^sj- s-^-g. ol-g-^V av^2|. ^2.3 

4i*f (phase change memory element) ^ ZL u 0 Vl « 0 ll ^tb ^l 0 ! 1 }. 

"112.3 ^ 7fljL<2] ^^(crystalline phase)4 ^1^^^ 

(amorphous phased ^.7)^^\ ^}°]^ °l-§-*H ^I^Wb *)l23 4iX>l- 

3*1 ofls.^ ^l(device)^ <>] 231^ (addressing) ^ £M/^7] 

(read/write) H^*] ^Ei (transistor) i^} £E^ i=H.o ^ (diode) ^^7]. 
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1020030023213 ^7}: 2003/5/29 

QA. tf^sHI °l-8-*H %2L* ^^s-s., #£3- <3<3# 

^ ^^tt #£3- ^3.3 ^-(element) <H1 ^^^^.5. HMel7> ^^Tfl ^tj-. 

A o^^ nfls.^ J^^-g- H^liB] SE^ t^-ol^c^ -f-sfl 

^7} ^7l^O.S 7>«is>JL, OH- ^ Aj-^^. ^^o] ^^ 7 > 

Hl^^^S. 7>«^aj O.S. ^iL7> ^^ul, 7^^ ^^ofl 

3 o.S ^ #^ t^J-^ #-^H=f. 

*1^*>*13] ##5* ^]£el 4i7>S] ^ofl 7H> e 7l#3<y ^71 ^ 

2]", ^1, ^tf-ir al^tf-fi-S. ^s^lfe- s| preset) -g-*M -§-^ 
7}<l-g; US ^>7l nfl^^l, ^3 ±.-E-7> ^iq-^l7fl £LCf^ ^ o] 

% ^^1^ #^3* *fl2.5] ^7fl- ^-§-*H^ H^^l^Ei ^7>^1 3.717]- ^-Ol-^^S. 

H^l^l ^7>1- -f-*fl ^-^Sj- DflS-Sl ^7H1 ^EHU 371 7> ^> 

^T}- ^ ^«-5lo^ ^ AV^gJ. ^3 ^1 3] ^S** ^1 SfSfral $Hr 7># ^4*1 

^2}- nflS.^ 7-1 ^ol 7>^Br>7l ^ *)H ^ 4l7>HH ^Sr* *}^r 

°> °1^ IHMM *1^}*1 ^7fS] ^ ^ ^-g: ^1*1- <^ 7>7l 

^11- #°1 , *1^- ^l5,933,365^(Patric Klersy ^1 ^tb "Memory 
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element with energy control mechanism", 1999\i 8^ 3^ Ih^-HH^ 7f<i#(heat ing 
layer)^ <*^8: f>\^- ^]3L^, ^, €-2!* (contact hole) ^ 

°fl A i ^cf. i45r^i, €-^#^1 ^r^MM e^^j^-S. #<£sHt^ ^^-o] ^ 

^JL ol&|*V ^ Jf^H ^"^5}-7l- ^^H^cf. o] ei *V ^oflA^ til^- AVtS 

si- ^-2]!- #<a ^ ^AM-, tf^sj- <3<^ -^3]^ ^q-aj o.s. ^-M- ^^*>7l 

^tr i£el4ili2fl2l(photo lithography) *fl#3E>D 2]sfl *H^M- ^711^4. nfe}- 

A i, -H^^HS ^-f^lir *J3| o^^§) ^-^7> ^ ^ 

SEtr, u]^- s-s] ^15,687, 1123l(Stanford R. Ovshinsky -f-ofl ^tr "Multibit 
single cell memory element having tapered contact", 1997\1 11-S Us! if"^- ) °fl A 1 -fe- 
^-^sj- #o]7l ^sflA] s em ^(tapered contact tip)-!: ^3L, ^ 

^ Si^tr ^-^^r ^1^^, ^s^l ^#^1-51^- ^ fit ^Al^fji oicf. zL^ofl 
£ Ir^^ZL, ole^*V ^2-^ ^ o. ^ ^^o) n] aJ| *V i^ofljE <$<*\9] 

O)-^, c^ljj ^ tfen ^o^Q ^s$o] i^-S)^ *] *i^O_S. ^^Rr ?H 

- 7 F§^ ^^s) ^s\- nflae] ^7}£] 7 fl^-oi A^slzi $>itf. 

^KJ-g- ^ A o^5r oflS-Sl ^ zz. 
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1020030023213 #^ <H*>: 2003/5/29 

<12> s£ 7 }9\ 7) #3 4^11- ^*>7l ^ ^ ^£r, Jf3q» 

2]4i5}-^Jl ^l-2.Sl ^^-tb^. ^-71 ^-^2}- nflS.^ 4:7} 

^ 7><l#o.S A]~g-5)Tr ^ll^i^-4, A o V 7l ^1^4 ^^=°-S tf*&S\$r ^]2^ , ^ 

<13> <^7H, #7) *fll#^8r ^-71 ^JE.^ *f}-^O.S. ##£H ^1^^ Aj^Hl 

<14> -SM ^1^ ^ ^>7l *ll2*l^g- ^^?V o]=o]^]j7 cfl^tb T^]* 7>*H 

<15> 3Zf^» M^S] 4^- U ^£r, tflgS?- nflS,^ i 

^ A oM zflU* 7f<i#O.S. oj-g-^ ^ ^-71 ^fll^^- 

°fl ^12^^-O.S £-E^Rr ^*Rr #7fl, £ ^71 ^ofl ^-7] 

<16> A o V 7l Hflf!* «§>^Hr ^Tfl^r ^-71 ^]1^^# #ofl ^#-g; *§^i=. 

#31, ^ A oM ^fll^ g ^"71 ^12^^" AfolS] ^-71 Ai^ol ^V 7 ] >Hl^ 
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1020030023213 #^ ^a}: 2003/5/29 

^>JL, ^"71 ^^1-^ ^7] ^ «-« o] c^o| ^-7] v^S^l *§ 

^ ^rgofl 4^, 3^ ^M^l cgcri.g. 7^^ ^i^^ol S.^ o] ^<aj*M) 

*fl^S€ *r °\}5-£\ ^7}» ^ 5Uc}. 

^Hi^ d\e\ 7 }*] 4^ ^Efls ^ £ ^^21 133 

^}«\}^ ^THH ^^91 *]Al-|. 7}^1 7Hl7fl t^-i; ^^^>7fl 

£-±S) ^ £L4 ^"2:^1-71 ol^s]^ ^ 

°1 w>^2]W. A oHl ^ ^-<H*> ^li &a}5± ^-it 5]°!*^. S 

^, ^ 7]^ »^-.-o 1 l olcfe]-ZL 7\A5\^= ^4-^1, A oM ^o. 

^7} 3^ 71^) 3]^ ^« =T= i£^r, H A32) 

^Hm<HH^ 7\^9\ ?>\±= *Hl*l^ ^l^ofl ufl^^ *|j 

cH^^l ^^1«V afll^*!- ^2^^ A>ol^i ^v^5j. ^la.e]#ol 

#£3- ^lS-el <5>c}. O] ^ *V ^j-^sj- nfl^^ ^7}^ 7><i#^ Cd^g; ^1 

^tl: ^ ^]1^# sflE-l^^ ^cH) ^tt 7>S ^ol^- ^ll^^-o) 
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1020030023213 #^ Qx}: 2003/5/29 

*r 5U<H A o V ^2|- ^ ^ 7>^*H*l7fl 

<2o> oje^ a. ^6\] o)i£ Bflasl zl 4^ ^Hl** ^-sfl^i 

lit* ^l^JlJL -g^tf. 
<21 > £ la £ 7bfe *fll^AHH ^s). xjflas) ^7} * 

<22> s. i a ^ all 1*1 10) ^Ml sfl-EL(20) ^ ^12^1^- sfl = (30)# # 

<23> 2. la ^ £ lbS ^-2:^, ^1^^#(10)* ^c e1 )Ai S ^ Dfls.E) ^ ^ 

7l^r(£A]^^l ^o.) ^-cfl ^th}. A o v ^3}- *HS.el dfc^H fl*IH 

<24> ^I^^^(IO) ^Ml iSel^ziefl^ ^Mt 5)^1^1 ^7l3<y <£ 

^* 3lSb ^l€^#(10)# ^f-sRr ^11^-^ o]*^! , 
^tfl, =-4* #^ SE^ &5L^ n^Sr *Hl^<3#(10) 4H1 6fl*l «Jj(etch 
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1020030023213 #^ ^7>: 2003/5/29 

back) S^cr % &&*}^ *fll^** *fl^ m<£% ^(25)* ^ o] *V ^i<^ 

^ ^^(25)^8: ^3-2-5. B^l^i -§-^ &7}*\ 0.5. <g^^ ^«j-a- 

°1 e-i t> *))1<£;I ^(25)^ ois]. £oi l-s]zi(piug) ^JLS <£3;*1 >£;£*11 ^ 
^£ Si^-M-, ^Mr^ sfl^#* ^*Rr ^^HH *H^*-3: ^i^- 

^(25) ^ ^)I^^^(IO) ^ 0 H1 ^4=- HL^r ^JE^ ^ sfljElf^g- ^ 

^ = A oM ^ ^ll<d^ €-^(25)4tt *W #^ SEtt ^^^r 
£ ^€ *r 54^. sfl&N^H *fli^ $\^(20) ^ oIchi c^^s] 

^ ^*H1 ^12^ 5}]h.(30)# ^^tb4. ^-o] ^>uf^ ^1^ 3fl^(20) 

Q *\)2*d^r 5flH.(30)7> ^^^^S. *1]1*1^- 2fl£L(20)^- *fl23l^- 4^(30)^ 

£ 2a^r 3^(40)* ^^Rr 3>« -M^*>7j ^^H 7^2|AS £Al*V 
olJl, £ 2b^r £ 2 a 2) 2 - 2' r^s-^ cf^£o]c|.. 

£ 2a ^ £ 2b# *fll^ 4-^(20) ^ ^12^^- sfl = (30) ^* Stt # 

^•#(40)^- ^#(40)* *1]1^ 3fl = (20) ^ *fl2*l^- 3flJE.(30) a> 

o]b) #s.o] sfl = (20) ^ ^ Jitf ^Vcfl^ o.s f^]£^ 2flEi\3 

5L*}7] ^ 7>«I ^^HH 7|-1#0.5. A>^-^ ^ afll^ 2fl£L(20) ^Hl 

7|-^#o.S. ^-g-^. ^1 si *V ^d^(40)-^ #5L^ ^ ^^sL 
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n, ik°] , 3^ M-°1H&}- 0 1 JE.(TiAlN) , E]E}^ q-ojEBfojc 

(TiSiN), SE^ E^Ef^- M-olH^-o]c( Ti CN) ^4 ^ ^fls-s. ^ flr*. 

H 2a°fl B.a>^ ^o] ^^-#(40) -8: sflE^ a|6|| afli^q- 3fl;E.(20)4 >fl 

2#^- *fl.E.(30) Afol^ « «-o] ^fli^ 3)1 = (20)4 ^12^^ 5)1 = (30)^ icf #£. 

sflE^^- ^<8*Rr «>^-3)*}cf. c^o], afli^ 2fls.(20) ^4 ^2^1^- 

^o) ^3. iiCf ^#(40) °1 3flE^£l^ ^o] B>^^. o]^, ^l^ 

3fl = (20) #*fl*}fe ^^"#(40) o.s 7>^#o_^ 3-§-*Kr HI ojrf. 

^r, °l^r ^4 ^ *H *fll^ 2fl = (20)^^ ^^-#(40)^-S ^S.e]#ol 
3#*H=7 ^ ^ofl ^.Cf ^ *}=- 7 > ^^711 A c^2l- <3^4 Jf3Zj# ^#(40)4 

<>lJL, JE 3b^r S- 3a4 3 - 3' =i=Hd* tcfs^ ^^5Lo]cf . 

SL 3a ^ £ 3b» ^SMS, #^-#(40) #°fl ^2^^#(50)# ^^^-Jl,. 5lE]i 
^2fl4 -g-Sfl ^2^111^(55)^ ^A^Vcf. *fl2^*(55)£r *fll3l# ^ = (20)4 

^12^^- sfl = (30) A>ol^ ^i^o^^(io) =_#S}5_1=- ^^(s. 2a^ 

400)°1 afll^ 34) = (20) 3*l*Rr -f-^-^ *fll#^K41)-2]- ^12^^ all = (30) <tf°fl 

*1 ^ -M-a] ^l2^^-(45)^.5. ^-e)3E)jE^- ^-ejs- 4*IH, ^2€-^* 

(55)4 <d^8r ^]1^ 2fl = (20)4 ^12^^- sfl = (30) ^^( 40 ) Jf^ j^cf 

^ ^^4. °H, ^I2^i»*(55)4 ^^o)l ^1^^(41)^1 5- 3a°fl w>4 
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^r.#£]£S- ^cf. ov^ a^*V w}<4 £o] #^(40)^ sflc (20 ) ^o) ^ 

-8: ^ ^-§-(43)^ ^o] ^2^#(55)S] ^#5)51^- *Vt}. 

<32> 3-5^ ^-71 ^2^<g#(50)^ *LE*fl ^3 ^^o} ^ej-S ^:5]-^(Si02)^r 

Af-g-^-ol a>^^, ^ -f^V jf.^ ^^flA^ BPSG -§-^ ^o] <g 

<34> 51 4# *ll2^»*(55H ^11^^(41) ^ ^2^^(45)^1 

^ 2 ^^^(55) ^1 #£3- ^l£^^(60)# ^tW. ^12-S]#(60) 

^ £ 4ofl £A}£ ^ £o) ^2^^(55)* ^1*1 *fl-<M &KM(liner) ^Bfls 

^ $14. °1 ^ *!: ^-E.e^(60)£r ^-^sf A>-g-^o)xl3i ^ ^=lt\) 

M-ojjE. ^(chalcogenide alloy), ^M^H, Ge-Sb-Te 3]<I<2l ^o] A]~g-s)oj 3] ^ 

<35> £ 5a^ ^lS-^# 3fl€(65)* 3sflB^^ ^-7^1 # 7fl^ iL<*j^r ^S^l 31, 

£ 5b^r 51 5a^ 5 - 5' 4-^Tr ^£°14. 

<36> £ 5a ^ 51 5b# % v 2:*}^, ^l2-^#(60)^ ^ ^ofl ^l^fl ^2*3 <3# 

(50)^ t-fl, olel^V o^sl Jf«.°- ^Eijaj x\)7l?>}<s\ ^\3.^ ^11^(65)^- 

S. sflEl^W. ofl^ s-o^ DflS.sl#(60)^: <i*] ^(etch back)*}7luj- 5)-^ 7 1^^ 
- =£ D } (CMP: Chemical Mechanical Pol ishing)£M , £ 5a<Hl ^a]^ tij-af ^o] ^-sehs. 

(55)21 #*H1 ^ o. S ^1S.£]^ 4^(65)^: °1 &i sflE^^ i^E^ZLEfl 
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£ 6£ 5fl€(65) ^3H<afK70)-i- ^*Rr 7fl^^j^S 

SL^fe ^£o]cf. £ 6 ofl w>af ^o] ^3^<a#(70)^l (50) ^Hl 

£ 7a^r *fl2^(45Hl ^71^ o.^ ^^tt «fl^d(80)^r «§^Rr #31 

1- 7flef^ SL3, Ji^^r ^^JI, £ 7b^ £ 7a^ 7-7' t^^o] 

51 7a ^ £ 7b« ^S^, ^3^<g#(70)-a- *fl2*l^-(45) ^3-° 

3. lc#<5Rr ^l3^*(83)-g: *ll3^#(83)-i- *fl-f^r ^ «ll^#^r 

* ^El^sH ^ Hfl^l(80)# ^^*Vcf. ^ «fl^(80)^r ^l3^m-(83)# 

^12<?1^ ^(81)-8: ^]2^i^-(45)^ ^7l^^ ^^Ml ^cf. ojufl , 

W ^ afl^(80)£- ^^(Al), ^e}^- ^^^l(TiW) ^ #5.^ 

^ ^ ^€ ^ 5U^r ^*HH <4 

^ A o^5|- £ 7a ^ £ 7b<>ll w>^- ^°], *1) 1^(41)4 ^2^^- 

(45) o] -g-^tb ^5)5.3., O.3. tfl^ *r^H #3l*H| ^f«<HK2. 

3- tfl^Xl wfl^l^cf. ^11^(41)^ ^12^^(45) A>°H #£3^, ^, ^12- 

sllli(65)^r *fl2-^*(55)£] ^^ofl ^#£]^r *)U^(41)£) ^ ^ 

-¥-^(43)2] ^#*}7fl °fl-E.e)# 2fl€(65)4 ^l^^-(41)ol 

^ °1 Si ^11^^(41)^ ^-8r -¥-^-(43)21 €=^0_5. ^S]7fl ^4. 
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(4D-8: ^3iL5. 7><g^o.S. o]-g-5]c S . > ^^^0.5. w-s)^ o]&|^ ^1^^(41) 

^ ^ -¥-^-(43)^ ^o\) ol^sl-fe *fl€(65) ^-£-JL5. ^5]7fl ^cf. 

°1 3 ^ *)1 1^(41)^ «-£-(43)£- H ^ Z.S.Z]±ZL$\z\ ^-*<H1 2)^ 

*}7fl S]l}, ZL ^3 ^1^(41)* ^fV ^^-#(40)^1 ^ 

71] ^4. ^*fl Hel^eflal ^e^^ tMll- 7^ji &°j4, ^*HI s]^V 

^ ^lfe °1 *V sflE^sl fVT^ll- ^^^^ ^ ^ ^<U*U) ^ 

^=)tt 7^>rf. ^, Hl-nvo^ -^1^ sflE}^ ^S^cf 34) 2]- 711 ^-^U ^"^ 

^1-711 afl^^M^ ^ sat}. ttHq-Al, *ll 1*1^.(41)21 ^ ^(43H1 ^#£]tt ^lS. 

5ft tk 

51 8a ^ £ 8b^ ^l2^Aloflcil o)*v ^-^5}- ^llsel 4i^> ^ zz. « c v 

£ 8a ^ JE 8b» %^^ ( ^ll^AHlo] £ 3a ^ 350^ -g^tt ^1 *fl2€- 

^#(55)* *fil ^ ^2^(41, 45) ^% if, *fl2^#(55)* 

sm- ^S-el^ fgsg-g ^ 01^ ol^oil ( d11S5]# ^ CMP ^12^^#(50)2] 
^ ^#^1 71 sg^S^H ^12^^^(55)# *J-#3l *fl-f^ ^lS.Sl# 3zflEH 

(67)* ^^H- ^ ol ^o!l£ Aj-^sj- 7fl^l- f^^l ^ i£e]^ZLSfls)l- ol-g.^ 

afl^SRr ^ ^ 7>^1 «^ ^Sj- ^ *H^>, S-^ 

^o.ofl tf^Sj- ^^^1 ^ ^ Jf^if ^1^(41)^ ^4^1 >ll*VSl 
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^ 71 A>^V vfldj|^ ig- «.o)o] jg^cq ^Al^g. 7 ^ ^ofl 0)^ 

£.3. -^1 ^ ^M, a, ^-^Sj- ^-g; ^ ^Cf. *)U#^ ^ #6]^ 

#3 3€^ r H-S, <3<3^ ^l^^M: W ^ 

o] 7}±§-s}jL, , tiV^^l 7l^r SE^ 441 o] 31] (wafer) ^313^5- 
*\}5.Z\ Mil: *lWHr ?H 7>^*fcf . SE*h aflS ^ ^cHH 
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[^t 1 * 11 

A o v ^sj- °]-¥-<H?l Dflae)^ 3i* ^ic £ <5}^ ^-^gj- nfls^ 

^7>. 

2] 
3] 

A oM ^l^^r 4 v 7l ^lsel^ wj-^o_^ A o v 7 i ^i*}^ ^^oii t>l*fl § 

^0.5. ^2|. T^]2.S1 ^7j-. 

[^T 1 ^ 4] 
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°l-§-€ *111^ 9? #7l *)1 13^11 cfl^s)^ *)l2^iL5. 3-3 SRr ^*Kr 
^1; ^ 

#71 §l»:g. tflofl #71 ^l^flAi }r:#5l^ #7l ^1^^ *^ ^ #7l *fl 

2^21 3#*Hr nfl£5l#^- #^5)- ^#Sfe ^7111- £fs}^ ^ Jf- 

srfe #^5]- ^lS.el 4i7> W 0 >^. 

5] 

#71 ^*Kr 

#71 ^l^^# #ofl #^-#-g- *§#*Hr #31; *J 

#71 *11l^ ^ #71 *fl2^ A>ol^ ^s-ol 4V7I ^11^^- 

°fl #tfl^^S ^ ^-^-ol ig^^S. #7) #^§,-g. BflB^Kr 
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